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Date: 
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~er: 


Weavlesday, 
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Kim Johnston 
.' 
Process Sheet 


Dart Aerospace Ltd. 


Written By 


Checked & Approved By 


Comment 
: Est. 


Custom~r " 
Job Number 


Estimate Number 


P.O. Number 
This Issue 
Prsht Rev. 
First Issue 


Previous Run 


: CU-DAR001 Dart Helicopters Services 


: 35478A 
: 10041 
:i4IA 
: 10/31/2007 
S.O. No. 
: tJI,t- 
: N9, 
: 1"r.A 
Type 
: MACHINEDPARTS 
: 32780A 


EC 


Drawing Name 


Part Number 
Drawing Number 


Project 
Number 
Drawing Revision 
Material 
Due Date 


: ROUND BILLET 17-4 


: 06104007 
: 06104 REV B 


: N/A 
.B 
;tJlA 
: 11/20/2007 
Qty: 
10 
Um: 
Each 


Additional Product 


Job Number: 


I111I11111111111111111111111111111111111 


Seq. #: 


1.0 


Machine Or Operation: 


PG 


1111111111111111111111111 


Description: 


PURCHASING 


111111111111111111111111111111 


111111111111111 


17-4 SS Roundbar 4.50"00 


Comment: PURCHASING 


Issue P/O: 
yqte 3 


a)Description: S.S round billet 


b) 04.50" x 5.10" long 


c) Tolerance on all dimensions are +0.030"1-0.000" 


d) Material: 
17-4PH Stainless steel (Ams 5643 or Aisi 630) 


e)One blank makes 2 parts 


f) Material certification required 


D6104007P 


1111111111111111111111111 


2.0 


Comment: Qty.: 
1.0000 Each(s)/Unit ~llotal.: 
10.0000 Each(s) 


17-4 SS Roundbar 4.50"OD ;1'.:" 


3.0 
PACKAGING 
1 
':, 
.' 
PACKAGING 
RESOURCE 
#1 
~.;~# 
..,.; 
f~ 


/111111111111111111111111. 
. ~ 
;. 
1111111111111111111111111 


Comment: 
DIMENSIONAL 
CHECK 


Ensure Material certification comply to Dwg D6104 


Comment: PACKAGING 
RESOURCE #1" 
" 


Receive & Inspect For Transit Damage 


Ensure material certification 
is attached 


40 
QC6 


11111111111111111 11111111 


DIMENSIONAL 
CHECK g-{{-I'S 
5 


P;WP. 
1 
Fnrm' 
rnrr"~AC::C:: 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
DATE 
Chief Eng' 
Prod Mgr 
QC Inspector 


Part No: 
PAR#: 
_ 
Fault Category: 
_ 
NCR: Yes& DQA:..:w 
Date: oe>fOl(Oe, 


QA: N/C Closed: __ 
Date: 
_ 


NOTE: Date & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective Action 
Section 8 
Verification 
Approval 
Approval 
DATE 
STEP 
Section A 
Initial 
Action Description 
Sign & 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


~ 
. 


... 


H:lfFORMSIQuality 
Assurance\approved 
QAINCRWO 
RevD 
-~ 


Date: 
Wednesday, 
10/31120073:26:16 PM 


us,e'r: 
Kim Johnston 
, 
Process Sheet 
, 
I 
Custom~r: 
CU-DAR001 
Dart Helicopters Services 
Drawing Name: ROUND BILLET 17-4 


• 
Job Number: 
35478A 
Part Number: 06104007 


1I11I11111111111111111111 


~- 
lob 


FINAL INSPECTIONIW/O 
RELEASE 


I111I111111111111111111111111 
- 
. " d 
i 


Description: 


PACKAGING 
RESOURCE 
#1 


Comment: 
PACKAGING 
RESOURCE 
#1 


Identify and Stock 
l' 


Location: 
c....IlL. 
c.aJJ 


60 
QC21 


Job Number: 
1111111111111111111111111111111111111111 


Seq. #: 
Machine Or Operation: 


5.0 
PACKAGING 
1 


I111111111111111111111111 


I111111111111111111111111 


Comment: 
FINAL INSPECTIONIW/O 
RELEASE 


Job Completion 
111111111111111111111111111111111111111111111 


PRrJP. 
? 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng! 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
-~------- 
--- 
Fault Category: 
_ 
NCR: Yes No 
DQA: __ 
Date: 
_ 


QA: N/C Closed: __ 
Date: 
_ 


NCR: 
! 
~ORK ORDER NON-CONFORMANCE (NCR) 


. 
Corrective Action 
Section 
8 
Description of NC 
Verification 
Approval 
Approval 
DATE 
STEP 
Section 
A 
Initial 
Action Description 
Sign & 
Section 
C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


/ 


• '*:•.~ 


r 


> 
. , 


NOTE: Date & initial all entries 


H:lfFORMSIQuality 
Assurance\approved 
QA\NCRWO 
RevD 


- 


DART AEROSPACE 
LTD 
HAWKESBURY. ONTARIO. CANADA 


Rev. B 


SHEET 1 OF 1 


SCALE 


NTS 


DRAWING NO. 
D6104 


TITLE 


ROUND BILLET. 
17-4 


01.04.10 
NEW ISSUE 


CLARIFY ALLOY SPEC 
02.11 .25 
ADDED 06104-009/-011 
REDUCE LENGTH OF BILLETS 
B 


02.11.25 


A 


DESIGN 
'r?f 


CHE.:t!- 


DATE 


{ 


SPECIFICATION 
CONTROL'DRAWING 


;>:ENGTH 


MATERIAL: 17-4 PH SS (AMS 5643 OR AIS1630) MIN UTS = 170 


PURCHASE MATERIAL ACCORDING TO THE FOLLOWING TABL 
LENGTH (+0.0301-0.000) 
AS SHOWN. 


TOLERANCE ON ALL DIMENSIONS IS +0.0301-0.000. 


ALL DIMENSIONS ARE IN INCHES 


Part No. 
Alloy 
D 
Length 
(Diameter) 
06104-001 
17.4 PH STAINLESS STEEL 
03.00 
3.80 
06104-003 
17-4 PH STAINLESS STEEL 
03.25 
3.80 
06104.005 
17.4 PH STAINLESS STEEL 
04.00 
5.10 
06104-007 
17.4 PH STAINLESS STEEL 
04.50 
5.10 
T 
06104-009 
17-4 PH STAINLESS STEEL 
05.25 
4.10 
06104.011 
17.4 PH STAINLESS STEEL 
06.50 
4.10 


SHOP copy 


RETl'R.."l 
TO 


ENGl~t.ERlNG 


NCONTROLLED 
CO T; 
SUBJECT TO :\}.iEND\1EN 
\\'lTHom 
NonCE 


WO~~ 
N02 


Copyright @2001 
by DART AEROSPACE LTD 
THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPUED ON THE EXPRESS CONDITION THAT IT IS NOT TO BE USED FOR ANY PURPOSE OR COPIED 
OR COMMUNICATED TO ANY OTHER PERSON WITHOUT WRITIEN PERMISSION FROM DART AEROSPACE LTD. 


1" 
t, 


lAC, 


I 
\.. 


POIDS EXP,.WT, SHI! 
'"') ( 
", I 
-,)\.<' 


rc,"'cw""" 
POIDS COM.'WT, Of 
QTElUNITE COM,.ORDERED 


1 
QTEiUNITE COM,.ORDERED 
rc'.5roW'.'''' 
POIDS COM, .WT. OF 
1 ~!'~t~}t,.~iF¥L",) 


BALLOTS.BUNDLES 
PCES/POEXP.'SHP 
\ 
I 
I 
[I 
\ 


------~-, 


QTE.QTY 


INSTRUCTIONS 
(CONTD,) 


COULEE 
INFO-HEAT 
INFO 


DESCRIPTION. 
ITEM 2 
_._------------------_._"""'--"-=;;-~ 


rJi7'"2EE~W-CERTIFICATE 
OF CONFORM/~FjcTtw.ii'QJ.I::\7"\,' 


;:'1.' 
1,1\11. 
Castle 
& .co. 
cMities 
that 
the 
material(s) 
S.UPPlied 
~ 
under 
this 
document 
Will 
meet 
and 
contorm 
to 
the 
J;' 
specifications 
01 tile product(s) 
described 
11el'eon. 
! 
~: 
AM, 
Castle & Co. (Canada) 
Inc, 


}z'i!f;Td~'l,Mm:'l:Ilf?:5fJ,5fEf!J.9s.~:g!J:E!I'2fJZ[J;J¥IZJS.'l1'I;" 


WEIGHT 
FOR 
SHIPPING 
PUI~POSES 
ONLY, 
SEE 
INVOICES 
FOR ACCURATE 
BILUNG 
WEIGI-fT. 
PLEASE 
SIGI~ 
AND 
DATE 
DRIVER'S 
COPY 
FOR 
RECEIPT 
OF 
MATERIAl. 
AND, IF CHE'CI<ED, TEST RI'OPORTS. 
D 


II~STRUCTIONS 
UVRAISON 
(CONT,).DELIVERY 
(CONTD,) 


I=N=S=T=R=~=(;=T=I()=I=~S='I=L=lv=,~=~=IS=O=I=~-=D=E'=L=IV=E='R=Y~~~~~~~~~~=-='-~-_=;===_=_l 
"'STRUCTION' 
'"'"'1S0'I[ 
(CONT.) 
DELIVERTiC'W rO" 
~ 
__ 
._-~~ 


-DESCRIPTION. 
ITEM 1 


NO 
REQUISITION 
CUENT 
CUSTOMER 
RE:QLJISIII()I~ 
I~O 


-------_._---------------_._---_ 
.._._- 


TERMS AND CONOrnONS 
OF SALE 


SEE DISCLAIMERS 
AND UM!TAT!OINS 


ON THE REVERSE 
SIDe 


INSTRUCTIONS 


,;,.•....., 
,."., •......~ 
,-'" 


BALL.OTS.BUNDLES 
peES/PD EXP,SHP. POIDS EXP..WT, SHI 


COULEE 
II~FO.HEAT 
INFO 
QTE.OTY 


FORME.SHAPE 
lAC, 


INSTI'lUCTIONS 
(CONT'D.) 


==--=--====--===-====----_ 
.._----_. 
DESCRIPTION 
- ITEM 3 
--~-.=---==---_._----- 
QTEIUNITE COM ..ORDERED 
"0"5«"0:,'."" 
POIDS COM,.Wl 
0 


BALLOTS.BUNDLES 
PCES/PDEXP,SHP. POIDS EXP.WT, SI- 


OTE.QTY 
ALL EXCEPTIONS 
FOR SHORTAGE 
01, 
DAMAGE 
IV,UST BE I~OTED 
Ol~ THI~ DfHVEH 
COpy 
& CUSTOMER 
COpy 
OF THE 
DI'.LlVERY 
RECEIPTS 
Ii. SIGNED 
BY THE:. DRIVEl, 
& CUSTOMER 
COpy 
OF 
SUCH 
RF:CFIPT 
PROI'ERIY 
NOTI:D 
IV,UST ElE SUBIv't1TTI:.DvvITHII, 
1-:):;/,,'{(.' \\'1 ~!"~ll(;I~n~:I'TIe:- 1":'l.FnIIFC:;TI::n 
.•.' 


._-~"'- --'-----"--'--"'- 
.•..._-'_ .._ .._-_. __ .' ,---"._-_ .._--~..._,_._-_. __ .._~.__.._..._ ..._--_ .. 


INSTRUCTIONS 
ICOUL'E 
INFO.HEAT INFO 


i 
I 
_.... 
_._... 
.._._..__ .._.. 
. 
-1.. 
_ 


INSTI~LJCTIONS 
(OOI"rD.) 


FORME.SHAPE 
lAC, 


......•...•.... ~ ...__ ..__ .. 


f~I:'C\! 
1')/'\':-1"\,1-:C[I\!F:T'I 


~~-25-'07 10:20 FROM- 
T-927 
P009/028 
F-527 


HEAT 51'1633 


Certificate of-Test 


•••••••••••••••••••• 
" 
CBRTIPICA'l'ION 
• 
•••••••••••••••••••• 


ORDER 049405?/002 
SON 29186D 
BOL O~45113 'l'Aa1876578 
0'/05/07 


SHII? TOI 
ENIRGY 
STBEL 
PRODUCTS 
10002 
WLNDFERH RD. 
(BOO-23l-00UI 
HO~STON 
TX 
7706t 


----.--~---------------------- 
YOUR ORDBR & OATH 
.---- ••~ 
• 
• 
• 
'2538-01' 
9/0S/~7 
COST' EN2STBOl 
COST 'l'AGjl1904S0S 


- ••••. 
---------.-.------ 
••••• 
- 
I'l'!M DBSCRlf'l'ION 
.----.--- 
••• __ • 
•••• _. 
GRADE 
17-4 
She 
~7-4 
HAAR'I' RND BAR 4.1/2 
STD 
. 
CO\lntry 
of 
Helt: 
USA 
Ship 
ConditiOD 
A 
Country 
of Mfg.: 
USA 
NAP'l'ACountry 
of Origin 
is 
Country .of Melt 
TotalBundles 
2 
SON weight 
4346 


-.---.- ••-.-.---.------.-----~ 
SPBCIFICATIONS 
•• -- 
._••• _••••••• __•• __•__ 
TaE PRODUCTS LI:STBD ON THIS 
MILL TIST 
REPORT sursn 
PRBPBRBNCJ: OtTERION 
S 
~ 
~~nrD 
IN AR'1'ICLB 401 
OF '1'HZNOR~~iii=~5ur8 
TRAm! AORZBMBN'l'. 
ABJlIBSAS64 TnB 
630 B04 1\OS 
AS 
06B 
NlTM ASU 
04 TYI?BnCl 
MTM .!lUi 
'~ 
ANNEAL 
l'00F/30MIN/RAPID 
COOL 
UNB 817400, 
AIBI 
630 
Esp/ONALLOY~IWRCMa.SSl 
REV 3 
NO HRt.D 
RBI> 
FRRg 
OF 
MERCURY 
CO:NTAM:tNA'l'ION 


1 
I 
d 


13.0 
40.0 
.0 
Ferrite 


•.•...• ---.-.---.- 
••••••••• 
MECHANICAL 
& OTBBR 
TBSTS 
•••••• _•••••• 
.•••_. 
Test Oon~ltlon 
HJOO 
. 
'~Hardne8IJ 
as shipped 
J86 
HBiI 
Rardnesf;I as tested 
400 KBW 
~ndne88 
as 
lJh1ppa~ 
( 30 HRC 
HardnelJII a8 tested 
I 43 HRCr 
Grain size 
---V,S 
Teoaile 
IItremgth,KSJ: 
(MPa) 
203.0 
(140Q) 
Micro 
01 
0.2t Yield Strngth,RSI(MPa' 18t.a 
(1248) 
Intergranularcorrosion 
OX 
Macro 
OJ{ 
Blongation 
t in 40 
Redu-ctlon 
of 
area 
t 


--~~---~.------------~ 
w~_~ 
(C ) 
(Ii' 
) 
(8U 
(Ni) 
ceu) 
,N ) 
Ti) 
Sn) 
(e ) 
IV 
) 
lbIa rtpOI1la a COWof original 
mil CIlI1lIlr;a1e and vel1fln 
!hat !he produet mHlt U,. 
r«lulremenllll'~OflnalY 
by Eni.1VY Sleel Proc.fucl$. 


OATE:~:l 
• 


43 HRC 


.000 
Severity 


HudemLbi Ii ty 
CHEMICAL 
COMPOSITION 
--. 
• 
. 
_ 
Manganese 
(Mn) 
.710 
sulphur 
(S 1 
.025 
Chromium 
(Cr) 15.430 
Cobalt 
(Co) 
.030 


~l~iUll\ ~~I:~~g 
Al\llllinum 
lAl 
.003 
Cerium 
(ce 
.010 
Tantalum 
(Ta) 
.005 
.000 


.001l 
.021 
.360 
'.710 
3.430 
.031 
.005 
.005 
.001 
.025 


,305 
Balance 
.000 
BAr 
1\OJ) 


Carbon 
Phosphorus 
Silicon 
Nickel 
CoppoX' 
Nitrogen 
Titanium 
Tin 
Boron 
VanacUum 
Columbiuml 
Tantalum 
(CDi-'l'a) 
Iron 
ere) 
Frequency 
Melt 
Practice 
Refining 
Practice 
De-long Perdte 


Knowinyly 
& willfully 
falsifying or conoealing 4 mat.ri~l 
aot 
on 
this 
form, 
or making 
false, fictitious or fraudulent atatemente or ~presentatione 
herein oould constitute a felony punishable under 
federal statutes. 


We hereby 
certify 
that 
the 
test 
resulta 
shown 
in this 
report 
are 
correct 
and 
accurate 
as contained 
in the r~Cords 
of the Oompany 
and an in compliance 
with 
the 
speoifications, 
cOdes, 
and standards 
listed 
AboVe. 


O"'''kllll1PU s,••••,.••••• '"". 
JOQ:l C,.noh ••• f'kwy, 
Ri~,burg. SC 29729 
M.F. 
Marcanl,o, 
j7 
Quality Manager 
!f!fllf~ 
CASTLE METALS CORP. 


~t~ 
~W 
DBY 


Corus Engineering Steels 


AMS 5643/ 
AMS 5622 (17-4PH) 


" 
17%Cr 
4%Ni Precipitation 
Hardening Stainless Steel 
Single Melted or Vacuum Arc Remelted ('fAR) 


. ,. 
, - 
C 
corus 


Features & Benefits 
• 
Medium 
to high strengths 
developed 
by 
appropriate 
ageing 
treatment 
• 
Corrosion 
resistant 
• 
Good 
transverse 
properties 
in remelted 
grade 


Applications 
• 
Aircraft 
structural 
parts 


Supply Condition & Availability 
• 
Supplied 
as solution 
treated 
bright 
machining 
quality 
bar 
• 
Also available 
on request 
aged to specific 
"H" condition 
• 
Stock 
sizes range 12.7 mm - 250 mm dia. 
• 
Other sections 
on request 


Related specs 
MSRR 6601 
Z7 CNU17.04 
1.4548 


Mechanical Properties 


Chemical Composition (Wt %) 


Min 
Max 


C 
- 
0.07 


Si 
- 
1.00 


Mn 
- 
1.00 
• 
0.040 
P 
- 


S 
- 
0.030 


Cr 
15.00 
17.50 


Mo 
- 
0.50 


Ni 
3.00 
5.00 


Nb (Cb) 
5xC 
0.45 


Cu 
3.00 
5.00 


Final Heat Treatment 
Solution 
treat 
@ 1038°C. 
Age @ appropriate 
temperature 
for relevant 
"H" condition. 
(Hxxx condition 
aged at xxx°F). 


Condition 
0.2% 
Tensile 
Elongation 
Reduction 
Hardness 
Proof Stress 
Strength 
of area 
MPa 
MPa 
% 
% 
HB 


Min 
Min 
Min 
Min 
Min 
Max 


Long. 
Trans. 
L:ong. 
Trans. 


H900 
1172 
1310 
10 
6 
35 
20 
388 
444 


H1000 
1069 
1172 
10 
7 
38 
25 
375 
429 


H1025 
1000 
1069 
12 
8 
45 
32 
331 
401 


H1050 
862 
1000 
13 
9 
45 
33 
311 
375 


H1100 
793 
965 
14 
10 
45 
34 
302 
363 


H1150 
724 
931 
16 
11 
50 
35 
277 
352 


Specified 
strength 
levels refer to both Transverse 
and Longitudinal 
directions. 


N.B. 1Mpa = 1 N/mm2 


The future in meta.! 
06/2003 


•. 


